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(54) MANUFACTURE OF THIN FILM STRUCTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thin film structure having high 
productivity, reproducibility and excellent shape stability by forming by 
heating a thin film formed on a substrate made of amorphous material to 
a supercooled liquid region, subsequently applying an external force to 
the thin film to bend it by a fine needle-like member to form a thin film 
structure, and further cooling it to the room temperature. 
SOLUTION: On the main surface of a substrate 40, a thin film 42 about 
2 /im thick is formed like a twin tong beam. A jig 46 made of 304 S/S is 
mounted on a heating device 47 in a state of being pressed to the thin 
film 42 by a through-hole 44. Subsequently, the thin film is heated to 
560° C at a heating rate of 10° C/min. and held at this temperature for 
two minutes. After that, by controlling natural cooling by a heater, the 
thin film 42 is cooled to the room temperature at the cooling rate of 
10° C/min. The heating device 47 and the jig 46 are removed to obtain 
a three-dimensional thin film structure. 
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2 1 fC^t"¥B0CDIV-IViiHc43tt3f&®0£^b;fc*> 
CDT&-5<, fl/T, I2 3~2 6(l -?-^i2 1S 
#2 2fcl«<Xg*ili«fWfc*-r»riBHT?»*. ffi£7 
0 (C«#$ 2 5 0dm, ^ffi^ffi 1 0 OI©#M->U 

[0 0 4 7] m®\Z, m2 lKtf 2 2\Zmt^\Z. M 
WL7 0O±H7 0 A±KXlf>3-hj*K«toT#»J-f 
5 HMSJSS 5 jimCMLfct, R I EfcioTKIS 
■S*JBtt<0*#/t*'->7 2*»fiEL«:. 132 
3(C*-r<fc5t'. X/ty^U >yffi(rj;t9. I«70© 
£B70A±tPd 6 |Pt 15 Cu 6 Si 18 CD&JS#7X 
^6^*»«7 3S. *#/t*—>7 2«r«5«fc'5lCb 
TH$2//ii fcj&fcbfc. #HT*. JWB7 3±K»«lt 
#mCo*^^lH4l7 4^0. 5(imift 
^JcStc, X/1>y*U>^}££ck-3-Cfl£jSbfc. £ £ 
{3, StK7 0CD*®7 0 B±frl/vX 
7 5*. Xt>a-KK:«tOJ*S«9l tfmfc»J*bfc. 

[0 0 4 8] &vvr. ni2 4tc^TJ;5tc, 8 oicciip 

JRbfc*»{b*iJ«>A (iSS4 0m»%) tc*«7 0* 
2^)t)t$-S-S^iJC«toT'7X5/ hX7f>^ff 

3t«ttJB7 4t*/^-->^ bfc. 
•€-bT, S^7 OSS^'ffx-y^>X'T^.C:<i:(CJ;o 
T, IiyfKy H7 7*^bfc. -ewf*. S117 5 
* * 5F;i/x^;i^ h > ic 5 #M8tt ^-Br^^ttrioT 
X-y5 : ->m*bfCo ^^T. 0 2 5»C^TJ:5(CS« 
7 0 <DMM 7 0 B#JiCjD^SB 7 8 *gg^> ^COjDl^S 
«7 8tr.fcoT, «M7 3*i)D^jg«l 0 "C/ #7? 4 2 
srSTjD^bfc. Pd 61 Pt l5 Cu 6 Si 18 ffl 

^7XfifiSSTgtt3 5 7tT^ofc. 
[0 0 4 9] fLT. S$j8l7 3CDia«*M2 5"C»C^c» 

t7h79 iCgSMd nfc*^«E5 8 0 *attB 7 4 (C^ 
i&tEltfz. Z\<Dm&lZ*5^T, a«7 0i*XSS58 0 

®-r-^J:D^$n?> 0 *M5 8 0OStt 

tt, «HK7 3t»iei-rSflOSrN«tL, fcttM&Smt 
bfco $ 6 (C*Ai^5 8 0 ck D @ WT, » 

U-*«l 1 3 ltT*5®T, HtIfB0Ocfc5fC4 2 5*C 
*TJP^bfc«-&JC*3HTt>. tcD&m&ZikoZttf 

[0050] ±uumizmm7 3zmmrz>z.uz£.-? 

T. W«7 3J4ii««l»«:*K:*^T«:{bbTHafc 
K17 4^*XSS58 0fC©§l^n-&CD(Cbfc^ 



(8) 
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oT»t5. WK7 3 0SaS»**jaVA/T«tt«i7 4*«* 
#-5^t^T*fc. ft*>, JKttg7 4tt»iK«jft#8 2 

[0051] mmms 

-2>»BI£. J^*:)l7%}mzJ:-oT&W2tt. 02 7 
~3 2H *JISfi^{CJ:?.»M«i@^©S!jiI@S:^-r 
Ig0T*2>. 12 711 #fgBJ©SM#iig#©<iSji;S 
ft(C*5l-t-5«?)!J«Ii@€r*r¥HiaT^D. 02 811 
02 7lCSVT¥ffi0©V-VigiK:mt&Wffi0£^L£: 
fcCDT&£. -€-LT. 02 9~3 2H -€-*1-en0 2 7 
Rt^2 8t:^<lS5:iiSB#WlC*-r»f®0T^S. *1S 
9 0 fcttJPS 2 0 0 Mm. J8A£ffi 1 0 OIOWI^ 
Un^xASrffl^fc 

[0 0 5 2] ftSJtC, 02 7 RZt 2 8 JC^TJ: 5 K> * 
«9 0©±ffi9 OAifcjtf'J'fS FBt*XK>3-h» 
iCioTlS 5 (xmCMlfci, R I EtJ^TK* 
•6«»«0*^/^->9 2 6»(jcUfc. &V>T, 0 2 
9C^t<k^tPd 6l Pt, 5 Cu 6 S i 18 ©:&J8#7X 
9 3^X/1-y^U>^tetC<J;0, ff£ 2 m 
mKUBfifcLfc. S«9 0 0119 OBfCU-v'X 

h*^§II9 4Sr. xtf>a-Mc:J:DJii$m 
/«ml;MLfc. ifc^T, 03 0\Z^kT£z>lZ, 8 CC 
»:**Ufc*Kfl2*U^A (iS«4 0M»%) 

d7->9 2*(§s£-r*Jli:K«kOWI)t9 3£A^--> 
^( "J7ht7) LT. frSf%W0iI9 5£^)£ 

±■31. JMR9 0©»»9 6 0**»S-6«t5K:bfc. * 

[0 0 5 3] 03 1 (c^-r^^fc. d<DT-k> 

£lN*MgB9 7 tttSHSLft^X/Vyi' U >^ 

~ 3 P aSTJt^SNabfc&lC, 7)Vzl>U7,^:mjifi 
0. 4Pat<c*J:5»C*ALfc. -^UT. iP^S 1 

ot/»T4 2 5t:^Tini^-r3t<hfc(c. mt&m&w 

33 5 5t:^Sx.fcBt^T% XA°>y^U>y(CJ;^T^ 
DA® 9 8&K&lE,mMVi<Dmm9 5±K, J¥£*90. 
1 mmlcMUfc. fcis, Pd 61 Pt 15 Cu 6 Si 18 ffl 
#5XtefflBflrrgH:±IELfcJ:3l;:3 5 7'C-e^.o 
fc. MR 9 5©ififl««3 5 7t:^i@AfcP$*(C*5^T. 
i?oA!9 8rt8R{c:^LfeJx*g^*tJ;D, »J&9 5 
t.9 DA19 8<h»^ffitCtt»M9 5£T7^§lo3I3 
A^tffflTS. ^©ii3*, Si9 5ttTMnT^t> 



[0 0 5 4] *LT, ^DAJ19 8 0»*a^7t5i 

-SittCcfcoT. 1 or/»o»«js6flET^»s-e}WJi 
Lfc. $®I9 5®I^W9 5£«/&T3&K#7X 
©a«^«#:*J:Dfi<fc*£, MB 9 5 ©SBBttiRT 

ift#9 9S»fc. M«il#9 9*»fc«. ?DA«9 
[0 0 5 5] HSfi«»J6 

O/M^^jaS^SpJfflbfc. 03 3-3 7 n *nss 
^J{Cck-5*M«3fi#:©^Xg^^-riS0Tfe«.o 0 

3 3(1 *»WO»Jft»i6*o«ii^iSKfetts««JO 
xe**T¥BHT»0. 03 411 03 3»c^T¥® 
H©VI-VI»lC*W*WifiH**L&t)OTr*S. -tb 
T. 03 5-3 711 ^n^*ni3 3W3 4ICi<I 
S5r«B#WtC*T»fffi0-e$)3<, &K 1 0 0 2 
OOum, ffeikttiLl 0 0S©migft->'Ja>^xA^ 

[0 0 5 6] 0 3 3S.t>*3 4{C^T«k5tC. * 

8U 0 0©£B1 0 0A±lcXtf>a-h?i{cJ:^T# 
«M5 Hgt£J»<* 5 (tmCMl/ft. fit. R I Etc 
£9>t&^im©*#A^->l 2*»j3£Ufc. #cv> 
T. 03 5(C^T«k^{C. Zr 66 Cu 33 Al 1 <7)&m,U 
^X^Sfc-SM&l 0 4£. iftJifeV^hn^A-y 
* U >^{CJ; 9&K 1 0 0 ©±iB 1 0 0 A±fCJ93 2 
tfmfc»fSUfc. ^IT. MK1 0 4&*j&r«RE£. 
XAy^U^^frSrSHSUETjO. 0 3 Pa. XA-y 
^fflTJ 1 5 OWt-T-SilttCctoT, StRl 0 0O$I 
1 0 0A*5iIl 0 4&M]£T%>7imz£^TmXrty 

^^n^iotcbfco -e©^*. s« i o o tmm 1 o 
i o 5*^fig^nfc. 

[0 0 5 7] mWLl 0 0(73«M1 0 0 BMiZU 

#51 Mmfc^)5S;Lfco ^V^T\ 03 6{^-TJ;5fc. 8 
o-CfcJranftb&zKBft^'J^A (M4 0il%) (c 
2B$p B 1««^-ti-3^<»:t'J:oT^x-y hX-y^>^S:ff 

^, w->io2^isi/fc. as^io 

4S^H0 5^-->y CJ7ht7) 
cttfcJC. S«l 0 4^S7jttX-y^>yT3^itC=t 
^TXyfty hi 0 7£r^Jj£Lfc„ ^■©a. *1S 1 0 

o<D±^^^)v^jiirb>\z5 ftmmmz - 1 

[0 0 5 8] *^T. 03 7»C^f<kCilC, 05tl^« 



1 



izmmi 0 4iti«tj 1 7w?*>m mzsou 

m)©#A*-l 8£t8:ffiU Z<DT-t>7 l )ZM-£®&l 
ii^l 0t/»T6 6 Ot:*T«IHtl 0 4*ilWI&Lfc. 

-rat, i o 5stfmii o 40*yMMMfcoie 

5 OJNMff fttfttK 1 0 4 ©SftP8S^|&J; D *>'h£ l» 
CDT. WR1 0 4l;SJI^I 1 0 5*&EEMM&ft0tffUfl 
l/fc^-sT, Mil 0 4ttT*Kfil*5'a»L 

[0 0 5 9] 038(1 fI104 ©fct>*»^tol^H9 

iraiiM&KiisvvrMK i o 4m%£hEmtv 

[0 0 6 0] BLk, *»BJ©«BJ 
[0 0 6 1] 

vxmwmmt*wi%tz>& s 5\z\sT^z>. cofcs, 

CHI] *»W©«WiJEH*:cD«Jfc&ttCD-«K*»r» 
T, «ftl<Z>xa£^-r¥ffl0T'££o 

[12] El tc*-T¥iSElcD I - I i»fc*5tt*»riBia 
T&So 

[B3] HiR^2K*neo«©xes^"rwfH 
[04] in 3 fc*-rxeoa©xa**-rw®HT» 

So 

[as] m 4 ic^-ris<o^©xs^^-r»f®0T* 

So 

[06] *5BWOWBHIIjtflEfc:fflJrifc*«*5^0* 

(DSC) ft^C0^^7Ta&So 
[0 7] *^H^<7)|i|)g«Sjg#:€r«l^rs»lKS:, 

¥KTr&3o 

[0 8] *&«®ttKM&ft«ttj^«Jtlte. 

[0 9] A F;W»t«AT/\>y/t>7 r *»«Kl/fc« 
[010] /I H;P»fc:ftA.TJ*l*a.£»J«Ufc*£* 



(9) 4#IP1 2000-3 17900 

[011] *%H^O»l«1iig#:©mig^ffiOft&©^Jtr 

*^t. «w©iesr*-r¥ffi0-e*>-5. 
[012] 011 K*-rfireo»oxa**'r¥iBH 

[013] 01 2(c^T J PB0©II-II^I'*5tt-a»f 

[014] 013 fc*-rxeo«oxs*7p-nwiSH 
[015] 014 ic^-rxsoftoxesw-rwHBi 
[016] *^w<nmmmfew<nmm-}5&<Dz z\zm 

<DM\Z&\t*T* «^©xa£*-r E P®0T&.2>„ 

[017] 016 K*-rfTa©«©xe**-r¥i5H 
[018] 0 1 7 t^-r¥ffi0© in —in mz&vt 

3#f®0T&3o 

[019] 018 i;stis©l©ii^st»tli 

T&So 

[020] 019 fc*-rxeo»©xas7i«-nwffiH 
[021] *%wc>mmmmtee>mmj}m<n j t<DM<D 

[022] 021 fcaRTspWHOIV— IV»K*W*K 
®0T&3o 

[023] H2ia«2 2 £*-rxs©«©xiB** 

[024] 023 f'^-rxa®t*©xs^^T»f®0 

[025] 024 K^-rxe©aoxa**-r»f®H 

[026] 025 tc^irxa©«cDxa£^-r»r®0 

[027] *m*<Dnwfflm<Dm&tim<D-m\z& 

(AT, ««J©XS**-r 5 PHBT&*. 
[028] 02 7 (C^-T¥®0® V— V^(C*3tt-5»f 

[029] 027 stX2 8 ^-rxa<£>^©xa£* 
[030] 029 Kwfxa©«©xafc*-r*rBiis 

Tig-So 

[031] 030 ic^-rxa©m©xa^*-r»rE0 

TfcSo 

[032] 031 l:StIg©^OIi*St»rSi 
T$>S„ 

[033] *mi<Dnmm&&v>m : &t3m<Di&v>mz 

*5^T, «3O©xa£*T¥®0T&So 

[0 3 4] 0 3 3fC*-T¥lBHOVI-VHIfc*.t*»f 
®0T'£>So 

[035] 03 3#zX3 4 K**-xg©«©xs*j* 
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m 3 6 ] ei 3 5 K*-rxa<z)«<z>xe**f IWHH 

[037] 036 ^*-rxS<Z)«C!)XSS:*T»fffiia 

[0 3 8] *5g0jo»K*ig^s:«!^'r^ism^. a 

[«F*©BW|] 

1 0,4 0,5 0,7 0,9 0. 1 0 0 StS 
1 2 /I 

13, 72, 92, 102 *jin$—y 

14, 42, 52, 73, 93 mm 

15, 75, 94, 106 ®mm 

1 6,5 4,7 7,1 0 7 lyfKy h 
1 7 f&tt*f 

1 8 

1 9 M^mm 

2 0 535#9X3K 
2 1 *^*t-^ 

2 2 Sfti^li5§g 

3 0 ;\>4frt>zf 



3 1 

4 1 
4 3 
4 4 
4 6 
4 7, 

4 8, 

5 1 
5 6 
5 7 
5 8 

5 9 

6 0 

6 1 

7 4 

7 9 

8 0 

8 1 

9 5 
9 6 
9 8 

1 0 5 



mm 

6 2, 7 8, 9 7 
6 3, 8 2, 9 9 



[01] 




[02] 

13 



.10A 



14 



10A 
10 



OB 



[09] 



[04] 



^ - I0 14 



16 

[Ell 0] 
51 1 



T 



10 



10- 



[05] 



^V^\S\\\^ * 



10 




42 



40 



44 
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[0 6] [El 7] 




[08] [012] [02 0] 
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[02 2] [02 3] IMS 0] 




[B3 5] 



[03 6] 



[03 7] 
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13 8] 





0 
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-20 
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-25 




-30 



liiim'ii 



*• inlaw 



j L 



J I I I — L 



100 0 100 200 300 400 500 



[JfttiH] ¥^12^6fll3B (2000. 6. 1 
3) 

immffiiE i ] 

MiESS] 

9»lf* 

mm/ataman 

mrlS«)«^HiIIHjl^ai^#:^STia^b> jmeMSic** 

-rsxgt, 

e«sji t nettittm t © m k«e * ma l , msb^ 



«Xg«h> 

«.*ftiwrr»ctciD, iwnEWK*»ias-irrwit 

CW*JS4] ffiBEltt&Jltt. Ni, Fe, CoRtfM 
n gXtfilS^tt < 1 1> 1 «0>«tt*ma> 6&i> £ £ 

mmmffim#zMmmtfii$m&i$.fr 6*ss-e^ais 
am. 

<tHfIfB»l^ ; £:«^-rS«W<h^-&bTft2.S'&)lT$. 

l/lOOKfmcii^m. «*315X« 
6 (CfB«©^«jg^©Sjg^te. 
[«#JH8J dWBWRtt. Z r 66 Cu 33 A 1, Pd 76 




(14) 



Cu 6 S i {S ~R.Zmtit^O>(D(p-tj.< £fc— 8*>&&S 
a»«S»f5e©*«±fcJPS 1~2 0 umtMfSI 

at, 

=ko, iine*gi*iMrSttT*si~2 otimammm 

tezmm&mfeng&Jiizmz 1-2 o^mtM-rii 
rsxa^ 

E*flAj«ffiK:«E&BttiaU W8aWBC^LTI9E«S 

n tmsttfaWfc t com t * Dfc wtttfcfl-a saurr 
#nEjw^ji^*i»^»a«*«*» x&ai£ 

#«X8£*^tfC:i*4*lU:-r*, *>tfflHWIHtiB 
&*JWft*BfS©at«-hK:»$ 1~2 o Mmtc»j«-r* 

i~2o tfm©«wi«iii#*»rirr«iS£, 
•ti-axetsrstf -^^mmmmm 
m?m 1 2 ] m&%im&®*m?2>immmw e 

fc**It*»rJe©IS«±fcff3 1-20 i/mCMtl. 
XS£, 

ME«wt*»*s-e-Tff a i~2 o (im<Dmmm& 



4#M2000-317900 

[W mm 1 3 ] «?foW«{W***T*#aH*f»A» <=> 
tt*«BI*0fSB©*S±KJ»a 1-2 0 nm\ZMf8.-t2> 
Xgi, 

H8E»lg€:mE^^#:«STin^L, ffl1B*jl)t£tt 

=to> aws*«*«i»4*Tjiia i~2 o umammm 

fc*«flt£i!fit<0*flU:»;:»a 1-20 umizB&rrz 
Igi. 

T^xsgt, 

#UE«ffiJI £ 1tT**l6]«ffi& K W- 5 XS £ . 
MESM^mlEjS^^^STlrai^T^tifet^ fj 

mtumMiznm&fflau mtmmizttLxmmmm 

^ZL-tlCctO, «flBSR£«ttSirC»S 1-2 0 urn 

*«xg££'&ti££«»*£-r*. yp-^ffl»i«« 

ttajWH*3f3toafeK±fcjpa i~2o /tmcsista 
xat, 

«FEfiSft*frMl^3-8-T*f|BJJK5Sr^:^SXS£, 

^**ft«rr*^tfcio» «re«ii)t*j«iitia-arTj» 

a 1 - 2 0 u m<0*H^i»*S»sJcr*Xg£, 
m(E»M«ji#:^SaEji^^«*^^fiST^$ 

tt*«Dt*BrS«»BLhK:jp* 1-20 i±m\ZMfS.TZ> 

xmt, 

mmmmiz mmz axmrnut^ * w-r s»j«r 
^xst. 

m&ntomt<Dm<nftWj&ijmz&-zx§iCttfoti\z£. 
0, MiB»iis««i3-&Tjfta i~2 o umommmm 
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[0 0 0 1] 

©#a-fe>-9-« mSftMm yo- zrmmMtm ya-yr £ 

[0 0 0 2] 

ft©6«iE^**«.#©«Hft, ffi©«^ta!8&<Z>ttBEft 
SnScfc5fCft-pT£TV:>So 

[0 0 0 3] tfefc ft#W«e»iWljtfr*«jft-r**ft 
2) #U^U3>fr£ftS¥ffl#l£#:£V-f?n:/0- 

^T«jf b . mwmmiz &mm- mm £ t?-j£#wft» 

[0 0 0 4] 

A-f *;U7»*K«fct>Tffiffll$©iIflESMtfcSH bT» 
KffjfiffqMBl«fl9(rlEfl: bT b £ 5 £ ^ 5 NBA** S . 
[0 0 0 5] £ft, 4$U^U3>«AMft* ^ffl^-e-*^ 

area, *m*»#«j^u=i>iciH3Ejsn. mmo&m. 
mmmti zv>®'&*®mztt5--rz>z\ t** l^. $ 

<=> KflsJB bft<@* ©TO«iS#:£v-f * ny°n — y'Ts^ 

m v ft w-n tffc 6 f > ±m\t \z b v it ^ 5 n h#* * 
So $?>fc, isjEBii^oaais^siijffl-rs^ftTtt, s 

mmmifr? s itmm&&& -> ft. 
[0006] *m\u. jfisv»*aattj«5nwBttt** 
b. &B&<Dtew&7£mzmntmmm&&<Dm&j3m 

[0 0 0 7] 



W-TSdi^.tO. Mf5SM£r£tt£itXifl8lfitii#£ 

x#iP£ t^ii t £#tr z. t t-r s . 
[0008] sfc, *fgBj«, »?fraitt{tt*&:rrs# 

Jg/rrsiS^ !fflg2«ejf K&faSitXttfaWSSr^: 

vxmmnMmtmmttfanmt<Dffl\z3iCfzifrn&}te 

[0 0 0 9] 3 St. #383Hfct, ii!^^#:«**-rs 

#flK*ma» £ft z>mm&ffi%.o&&±izM&trz>xm 

[ooio] 3&&»*«£Wts# 

6 ft *»ut*0f5to*«±fc}grifr sis 
t, m®mmzm&tsi£X[H&fot)&G-r?>ffimm*M 

x, Maa«wtiwaE*iiftjit©iB<oi*j»je*i6te±oT 

^bft^^j{CJ:0> WIB»M*i«ffl$-frT«^it#:^ 

[ooii] ±iH^m^*»^-r-«. 

frfcft»l^«^#:cD»!ii^ffi$M^-r^ < W%*Wte 

^^,Z\L\z^ T±«WjB*«*T#-& ^ i b 
ft. 

[0012] -rft*^ ia?ftai«#«**-r-5#aft*r 
»a» s ft * flFK« nmeiiiMKfMK * TSn^-r s t > m 
anmt#7xim8kMi ! &£.c&. -rat. ^stb 

#) tftD. KiftAd 0 8 ~1 0 I3 Pa • SOttttditBi 

**-r«t5tcfta. *lt, Ma2*«ttt«»T«ttt** 
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[0 0 13] ^UT, ili2iSI^MIEiS^«l?K#^«t<D 

mwntmizts t > TWrm-rzM'W. \z<em s tut wi2*M 
s&*«Bi©±aao j: 5 ^#tt*mm-r 1 1 t> \z z. ©# 

*>©T&&,, 

[0014] *f£w<Dmmmm#<Dmm-%mz&ti\£, 
13. -a fc * . mmm<DMW. z a t ^ t*^b £ -a- -s c t *« 

[0 0 15] fcis. #SSlfll;:iS(** r^ai^#:«j t 

«. ^/^xte^fi«( Tg) ftt>&gkitmtmm<. t 

x) £Xr©r&S«i« (ATx) £tr>5. 
[0 0 16] 

\zm\s-cmmzmm-z>* ^Bm<D»mm^mt. w& 

X (S i0 2 , /VfUy#X#5**> . **3yt 
-ffff#(As-S, Si-As-Te«) . 
SB©#j|«"&&( Z r-Cu-A ltTd-Cu-S i 

[0 0 17] *IT, iift«l«*«0^5XteBHaflE*» 

2oo~6o ox:<Dumfflm\z&&tmmm*®.m-? 

ZZtaffi&LK* $SfC«2 5 0~4 0 CCOSaMfi 

c © j: -5 u\mm<&^i3 ? * nmmm&m-t z z. 
[ooi8] sfe, #ft**m&ria«-r *« 
»iafl[«)a©*««*mtt. -f&mz i o 13 ~ i o 11 p 
iswriBc** < «*-r* n t k <t o , mm&ftummiz 

teMLtzK), mMLfzK>-rz>Z.t*&]±T-£Z>. Sfc, 



[0 0 19] j|?^IffiAU«OfiA4B«2 OTCfil 

mfrmzmTzztiz^T. m&<Dmmx.mim8fc 
r«ct«fr#*. ioi5^#a»#stLT(i z 

r 66 Cu 33 Al, Pd 76 Cu 6 S i 18 ;&rfl&ffc#D>fc 

£ smarts z. ttfx-g&o 
[0020] *%w(D»mmmmz. mmoiismm 

[0021] a sic, *»n©ffKM&ftii, mewR 
a***, eat, ^ti^'n (C O ^ -zrnm? 2> o 

[0 0 2 2] (W*«ttnrtfc*oT*MlStt*#tt) 

iWft LT^A \Z J: &X»CDJ6ft £8Bn-T * TztbfkiKZ> 
-?&&£.CZ>&5fZti;Z>. -eLT, C©*^^**** 

mmmm&iiQ®&&LT^z>m't>\z\e.Wimz?f 
[0023] (mnwmijiz^Tmmz&ttm 

««*aBttbT«ffi*WDPO. ^©P^(C^*^$r%4$ 
•Br, jg!^g]^#:«lc$>^mlBeSIM^^tt$'ti:^o SIM© 

[0 0 2 4] (8a»iWa:n*fc«koT»ft*tir*^j*) 




(17) 



[0025] z.<D&o\zmmt3tet>[-t}\z<j:^xmm&m 

[0 0 2 6] Sfc, Ht(IBattB*« 
J«T*»tt*f»©*3.'J-j«««2 10-120 OtTS 
5Ci)Wil<, ££fc«3 5 0~1 1 5 OtTJ55 

m£xM&Ltzm&\z&^T*m%d.mmti.iiw+ft\z± 

«tt»*U:LTttFe. Ni, CoRtfNi 3 FeS(f 
[0 0 2 7] (n-<^;l/73»*KJ:r3T»fta-a-S* 

s) /u^iym^z^xmm^mm^^fztbiz 
ffi&gift&mftTzztiz^Tfami&Ji&ft'kt'&rc 

[0 0 2 8] rt»*S*&Wr*»«I»i:bTtt. ft« 
Affl»fidnMPa~3GPa. $ <b L <« 1 
OMP a~l 0 0MP aT&StofcK ftftWCfiifiSftX 
/Vy^tetcJ;i9XA--y^^f<DT;Prf>»ffl^ffi^0. 3 
Pa. XAy^tE5 0 OVDSHStlfcCrlftf* 

[0 0 2 9] Icfc, i<D«-&»C*tiT*ti6»0»a** 

ifi©/^ *;U:78&*K: «fc o T»JSM»t#©J§MftWISI«#W 

©JP $ tt»V»^F3W SU>. J*#«fc JP S «mFia»K £ 

mmffiBhmt&^yifmz^TViizzn&tf. mm<r> 

m<DW^(Ol/\ 0 0^Tt5W*L<> ^GfCtel 0~ 
2 0 0 nm©$SBK:&3;i<h;6W£Ll\, 
[0 0 3 0] »tE4:ia»flI«#«**T*#ait 
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<!: ©X y 9 U > ^*fl i *»JWr * CifCct-pT, WIS 

[0031] z\<nm&iz&^xbmetm<Dm2&m?M 
-i^jvymmz^x, mmmmwoMVifimmmzm 

[0 0 3 2] ttSCi^til^ft^t^i^. 
[0 0 3 3] ±E©«k'5KLT»K*»lBa-&, *M£*t 

mM2-&Z>Z.HzJ:iX$>ft5Z.£tfX'%Z> a £ 

[0 0 3 4] *^BJ©}«IM1«ig^*«^-rsMfiB*IR© 
^fciTKH^/BT — ®tr 1 ~2 0 (im» 

saftioT. ^je>mM©¥®*jg#:^^bT*< 

[0 0 3 5] 

*mMMiz&^x\t, mftmm&mzm-rzimmtm 
frt>ts.zmm&* mummtt\z^xmm^-&rzo m 
i~5«, **tt«t«fcs«K«iifi#©«jtxs*7s-r 
isht**. ant *&m<DW«m3&to<Dwttt& 

tC*5tt-S*«J©lS^-r¥®0T»O, I2~5tt, 

^n^'nia 1 k«< ia*«5«rWK*-rwf®HT?»*. 

i3tt. H2fc^T¥M0©II-II«»;::i3t*-50r 
S0^Lfct>©Ta&*. »1S4 0(c«, S$2 00« 

It. 

[0 0 3 6] mi\Z^-T<t:oiZ. M40ffl±I40A 

±icxtr>3- vmz&wjT. h&mz i wmtit 

L, @7tg«(C«fcl9fi75^©1i!tt»4 1 €rA^-n>i7' 
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2 o 3 ) *>5ft5»i4 2s, cvDmz£-z>xmzm 

2 um\ZMl$.Ltc. W>X. &W.4 0©*®4 0 BtC, 
U^Xh5rl^i;<xe>3-hffi{CJ;Off^O. 5/tm 

[0 0 3 7] .^T, £©VX^4 3 5rfUffl-r-5ClilC 
JcoT. 0£8 OtO^OU^AtKOH) 

»^(j«S4 0a*%) tCl. 6B#M5«LTX«y^> 
^*ff^, &ttg4 1 Jtilft 4 

fc„ &t^T, H 2 J&.U 3\Z^t^\Z. H^L&Hl/^ 

«««K:gjtbTXyf 1 >^*fTVi. SSKI4 2 £MJf ^ 

S««i:MLfc. «tti4iso:-7Z^4 3 

[0 0 3 8] #^T, EI4{C^-TJ;^1C, SUS3 04 
$S©telM 6£H5^4 4J;0»BI4 2tCflL^Tfctt 

Lfco 5 6 or^Tin^iSffii 0*C/»THn«l 

T^^b#D>CD^7Xe^S^Tgtt5 5 3t;T&o 

t. H5 J: 3 fcft#«fc*BI«it# 4 8 ai» S n 
[0 0 3 9] *Jg0iJ2 

-TXSHT&3, H6«, #»iK©&l®l£ii#©Stjt^ 

&tc:fctf3«^©xe£^-rq z BHT&D. i7~io 
e, *ft*nis6fci*<ie&^»K:*-rwffiBiT* 

5. H8«, H7i;r^-f¥BH©Ill -III mz 
^t-5$rBH£*L£: ; k©T£>-2><, MS 5 0 (C«JP£ 2 

[0 0 4 0] mmz. ^6»c*-ri5ic, sffiso©± 

B5 0 A±(Ci7DA»^5 1 $X/^7^U >^ffiiCctl9 
JP£ 5 0 nmtMLfe. ^PA»^5 1±»C 

*{bJl«n>A»6«:S»il5 2*CVDffiK«tOJ»S#U2 
#mCML&. H7Rtf8K:^TJ;5J;:, » 

7-yB£ilg»&fC««LTX^>^£m\ #181 
5 2»tffDAiWSS 1 £/^-->^Lfc. *HT, 
**£5 0©«g5 0 BCH^L&l^U'v'X h^&^cSft 
W«S®J«bfc«. £tK5 0£8 0tO*«ft*'JfA 

*M(i«4 0ii%) tc2^«a$-a-xx-y^> 

[0 0 4 1] B9ICq*-r£5lC. »I5 2©± 



^(Cil:g5 0 Mm0^7Xf-X6 O^LTMt 
159 2rt9!«L;fc. fig^ffl*® 5 9 tt. &{fc-> U 3 >^ 
&ft-&lfifM5 8 t. i?DA®157<h. 51^5X5 

fiE^ffl*® 5 9 i^M6 1 KftttU m%\Z—1£ 
«D«JEEV*fflD-r*ili:t«fcoT. ^OA«|5 1 <hj$ 

*IR 5 2 &j£&fflttS 5 9 
[0 0 4 2] SS5 0 ©KB 5 0 {fWfCjjQjl^g 

6 2*«:w-3. -f-Lx, s« 5 o zmmmig. 1 ot/^ 

Tr5 6 0tSTMiU 2#rafla#Ufc. ^{t# 
P>©^f^Xte^ta*Tg«5 5 3tTibofc. ^-© 

mmmi ox:/ti-zmm&-vtf}WLit. *<Dm^ hi 

0 tiSt 5 ftJHHftifift 6 3 itm S frlfc. 

[0 04 3] *JISS^JT«. SIS 5 0 5 9 

It^tT^S. Lfcj^oT, »I5 2 5M«M 
tlra^-r-5«Mtr^v»T. ffR5 2^1ffiS 9 ic 
R*bTV>*. L^L^ie., Sfi5 0t«ti5 

Ii5 2 *ifi?f^I*fr«Klni*&-r-5 £ K «fc D j*«t 5 2 
*M£ 5 2 #tj&gffl «tt 5 9 \Zt& 

[0 0 4 4] HSS^J3 

zmmz. «9ffltwj4^*te«fcoT»fts-a-fc. hi i~ 
i6(i *mmm tc «k * s»M«it#©«3gx@ ^^-rx 

»c*»t*««]©ie**-r 5 PiaHT*»3. hi 2 a, h 

1 lfc*-T^iBll|OIV-IV|jl»c*»t**f®H**L*:t> 
©T?£>&<, -fLT, 013~16H ^-n^-'ftlHl IS 
tfl 2Ki|«<lS*i|il^WK*-r»fHHT7*-S. *«7 

0 t«J»$ 2 5 0 Mm, ^STjfi: 1 0 0®©^MSi>'J 

[0045] *«0{r, hi iRtfi 2\z*kt£.o\z, m 

W.7 0©X®7 0 A±tCXe>P— hffl:i^tJ}?H 
5 K«t*»S 5 <iml:Ml/m R I EfCctoTJtit 
SSJ^«©^/t^->7 2SML&. ^V^T, HI 
3(C*T^^1C, X/1y^U>^&»Cj;i9. 1S7 0© 
±ffi 7 0 AXtC Pd 61 Pt 15 Cu 6 Si 18 ©^M 
^7XA^*5itt7 3S:. ^^A°^-> 7 2 £S5 J: 
5icLTlP$2wiD izm&LlsTzo 'A^X\ *M7 3±fC 
5SaBHt#T**Co*»6ft*«tt*7 4*JPS0. 5y 

^?>tC. *«7 0©*®7 0 B±\ZUi?XbfrZU2>fc 
117 5$. Xtf>n-hfcJ;OJ?^^l /imCMb 

[0 0 4 6] ^^T'. HI 4JC*TJ:5^. 8 0"CJCJP 
«JUfc*»flS*U^A (1« 4 011%) IC»«7 0$ 
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^\ 7 2&m£?z>zL\zj:^T. mm7 

3 tm&m 7 4 b.*nt>--yy cj7ht7) Ltz, 
fit, *tR7 ofcS^ttiv^if-rsctKJ^ 

T> XS/^hTy h 7 7*»j£Lfc. ^-ffli- 4HHJI7 5 
x.y?->{fffr&VTc. 01 5lz*kTJ:o\zmm 

7 o (Dmm 7 o Bm\zmmmm 7 8 c©j)p&g 

S7 8l:ioT, »ffl£7 3 £2>Pi?fcjggl 0 TV »T4 2 
5*CiTiPl^Lfco Pd 61 Pt 15 Cu 6 Si 
x 8 ©#7Xife&iaa?Tgtt3 5 7 < CT&o7 t c 0 
[0 0 4 7] -5-LT, *W7 3©fiflB&*4 2 5*CI;:&o 

t7K79 HS5td5Snfc*^«5 8 0 gtt&Ji 7 4 \Z& 
iE£*fc. ZLCDWi^Z&^T, M7 0 £jk{\M&8 0 

Lfc $e»fC*^.S858 0^ctDI*«TSaWT. 7$ 
%m 8 1 ^TkAffi&S 8 0 PUzmifz* C o ©+3. 

'J-Stel 1 3 lt:T&-2>©T, mFlB©J;5tC4 2 5*C 

[0 0 48] ±.mmm\zmm7 3&uam-z>z:ii\z&^ 
o tiittt^, mm 7 3 ®ag»!Wi/uT«tt» 7 4 

Affi£B8 0K©*T3<h, »M7 3«^$n, 13=77. 

3„ intioxa 1 6 K^TcfcSftWBMSStttS 2 £ 

^M7 4t3*jR|ftj§tt:8 2 

[0 0 4 9] *JS^4 

*sas«-ra. m^mmm^mr zimmmfr *> ts 
znm&s /uwysb^z^-o-zmmztt. mi 7 
~2 2ii *nMM\z£zmm®m&<nnmT.n&7F:-r 
ig0T&3. 01 7 it. *5£w<Dmmmmfcv>mmi3 
m\zi$Kz>mm<Dj:n&7*T¥-ffim-e& 0 . 0 1 8 n 

01 7C*-r¥®0©V-V^lc43^S»rHEIS:^Lfe 
fcCD-e&'S. ^L/T, 019-22H ^n^*tlEll7 

8izifc<j:n&mmmz7fi-rmm®-z$>z>o 
9 0 200 wm, t$A2r& 1 0 omommsh^ 

[0 0 5 0] ««JlC, El 7Rtfl 8JC^-r=fc^lC, * 
«9 0©±®9 0A±lC#U-f5 HJBt*xe>a-htt 
KioTPS 5 ymKJ£5SLfc*£, R I EdJcoTJtJf 
■*>mMVi<D*U/^—>9 2&Mf£VrZo #<^T, Ell 
9fC*TJ:otCPd 6 ! P t j 5 Cu 6 S i x 8 ©&)g 
#57.^£&&?9®|9 3^X/t-yi5"J>^lCctO. J? 



S2/iml:Ml/&. i«9 0«lI9 0Bl; 

$$1 MmfcJ&JdtLfc. 
[0 0 5 1] 02 OK^T.fcpf;:, SO'CfdiP 

ILfc*MAU7A (jg|S4 0SS%) (C3B^Pp1«« 

>9 2^*-rS^t»CctD?SJK9 3£/1*-X>y 

ssjc. *«9 o&mjj&x.v?->'7-r2>z\£iz£ 

oT, 3S«9 0<O*aR9 6©*#»*J:'5fcLfc. ^© 
ft. «^9 4**^X^I^h>K5#WSW3lt 

[0 0 5 2] 02 1 \z^?£?iz. £©7-tr> 

■/U £}JPS&g«9 7 £*-r£0^L&^XA°-y ^ U 
gtftCAnfc. ■€•©«, ^7i"J>^gfirt410 
— 3 P a $T*a»*»L;fc»fc, 7)V^>iS7.Wtl1fl 
0. 4 P attest? IC^ALfc *"LT> iPiMl 
CC/frTM 2 S^^TiP^-T^itfetC, ftitfittftf 
3 5 S'C^x.fcPt^T, X/l-y^U^KckoT^P 
AH9 8*Mi*-6*»tt©a«t9 5±fc. JPS#90. 1 
timtMlL ^£*5, Pd 61 Pt 15 Cu 6 Si 
! 8 ©^^xe{4iaSTg«±fSLfcJ:5tC3 5 7*CT 

[0 0 5 3] »^9 5©i«St3 5 7*C*jB*.fc&&£fc: 
fcHT, ^DAI9 8|*jWK384b/yEE«l6*K«tO, 
»M9 5 £*DAB9 8tCD^®{C«*iR9 5 £T77^ 

[0 0 5 4] ^-LT, i?PA19 8©lgft«^7nt 

SetlCi^T, 1 0 , C/#©«^»ST&«t:T»SI 
Lfc„ J»]«9 5<OjBflE*««Bt9 5**rirr«*«^f5X 
(DmmmWifcmJ: 9 {&<&%£. il95m^7 
fS. lfc*bT, »*|«Jfc02 2fc;*-rct5ft»igS8! 
iS#:9 9*»fc. «M«ig^9 9^#^ fDil9 

8 iCtS C TUTI -7 > yHss-r ^ C £ t> T 

-So 

[0 0 5 5] Hig^J6 

^jg^j 5 tms o . s«£B9fB?iffii**^-rs#a«« 
n£fr<z>tsz>m&m&B!$.L. z\<Dm^mt.mmmmt 

cow ^Jisygbm&fflm Ltzo 

[0056] 02 3-2 7 *HM0iJlC J;^Sf^*ig 

mmmmfc<Dm&jjmz&tf%mw<Dj:m&7ji-t¥-mm 

T$>0, 02 4(1 02 3tC^T¥ffi0CDVI-VI^l'*5 
#3»r®0£;T:L£: 1 fcWT&-5= f IT, 02 5~2 7 

«, ^*ven0 2 4\zm<x.mzmmmz5k-? 

WiBHTft*. aSlOO 2 0 0(im, iSgS7? 



(20) 



4#iHf 2000-31 7900 



{£1 0 OBW¥ii3il->U:3>^xA£ffl^}£„ 

[0057] wm\z, 02 4fc*-r=t^i^ m 
mi 0 offlssi 0 0 A±tcxtr>^- hmzji-oTtf 

'J-f5 K^SrJPcf 5 «ml:MI/fc. R I Etc 

T, EI 2 5 I'TF'f'ck 5 »C Zr 66 Cu 33 Al 1 

A*y?U >^j*{Cj;i9»Kl 0 0 0 AXtdJP 

2 2 umizMf&LTc. ^IT, MR 1 0 4 £^fiST&l& 
fc, X/Vy^U>^^fIME*0. 0 3 Pa, X 
A°-y^UJ^ 1 5 OWifSiilCi-pT, »K 1 0 0 CD 
±S10 0 AHfiWm 1 0 4 ^PfigT^TC^tCcfcoTjeT. 

Avfznz&oizvtc. ^<D$$m. asioot»i 

->U a>t£?£#ffi^LT»jfc3nfcil&2 0 nmCDJPS 
1 0 5jWBJ*Snfc. 
[0 0 5 8] #HT. mSL 100 C9«® 100 BfiiJtC U 

iftl /zmK^figbfc. ifc^T, El 2 6 tC^TJ: 3 fC, 8 

ccfcinMRib^BMu^u^A mm.®4on.m%) \z 

2B#fflS«^-ti?>Cli:tCJ;-pT'i7x<y hly^^Sfr 
t>, *^->10 2 4i*lfc. £<~>K. ilio 
4Rlfii^il0 5S/^-z>y CJ7ht7) -TS 
-htfetd. 0 4&mii&X.y?-><!?-?Z>Z.t\Zj: 

oTI7ft!7M 0 7WUfc. ISIO 

[0 0 5 9] &V>T, 027 ICS^f «fc 5 1 0 4 

±fc!S*«*H 7 0P£ 5 0 wm)CO*/N*— 1 

8$1IU ^l(DT-tr>^ , J5r*^lll S^tCAn 

fc. ^bt, *n«t-^2 i icioxso^jssi or 

/»T6 6 0<Ci;T*lg|l 0 4$riP^Lfc„ t5t. M 
•&B 1 0 5StfiIl 0 4 0flMMHMka>2#>&P.#<Z> 
JNB£ft*.ft*£i;s. H&JI l 0 5 <DMtMI 

«»*n»«t l 0 4 olIMHMMkJ: O hot. MR 
1 0 4CB1^I1 0 5^6ffitt**^fflT*. Lfc 
*bT, til 0 4ttT#fcfaa>oT^L&. 

[0 0 6 0] 02 8(1 SSBBl 0 4CDfet)*a5:*P^!mI 
»TateLfc»«**-r , b©T**. 0 2 8^<=>ej<=>^ 

tv>&ha«, mm&iz&^TWw ^y^iz^-DX 

[0 0 6 1] a±, JW*«&#tf&jG«S, *^BJ©^^ 
[0 0 6 2] 



izmntzmmmm&zmm?z> z. tat-?**. 
[mMooffi*^^] 

[01] *%BJO»iR«jg#:©®!ji^ftO-^J»C*tt 
-5, «^©X*§£SVr¥®0T&3o 
[0 2] 01 fcijVrxS©«©X8*iS?- ¥®0T& 

So 

[0 3] H2fc^T¥HB©II-H«K:*5W-50fffiei 

[04] 03 !c^Txgc9t£©x8£*-r#rB0T& 
[05] 04 ic^neco^coiie^^-r»f®0Ta& 

So 

[06] *5BW©»»»ifi#©«it^ffio«i©«K* 
[0 7] 0 6 fc*ria©«©X8S5S-r s FBiBT* 

*. 

[0 8] 0 7^T¥ffl0© III — III UStcfcttSfgr 
®0T&&» 

[0 9] 0 8 fc*TxSco^coise*^-r»f®0Ta& 

So 

[010] 09 K*-rxe©«<oi8**-r»fHHT 

[011] *5gB^©»M«jt#:OM3g7jfe©^COft&© 
WC&tt-S, **OCOX@€r^t"¥®0Ta5-5. 

[012] 011 {C^¥®0©IV— IVSggfC&ttSWr 
®0T&3o 

[013] 011 Rtf 1 2 tC^TX8CDf£cDXg£* 
•T»?®0T*So 

[014] 013 ic*-rxs©«©x*i£;^-ri£fffi0 

T&-5. 

[015] 014 K*TXg©t£CDXg£*-r»fffi0 
TSSo 

[016] 015 KL*Txeo»oxe** - rwffiBi 

T&3o 

[017] *»M©»fflt«iftflc©a(JS^ffi©-«K* 

[018] 017 \zm-?¥-mm<Dv—vmz&i-fz>m 

B0T&&O 

[019] 0 1 7 Rtf 1 8 K^TX8<£>I£CDX8£^ 
T»rM0TS>-5o 

[020] 019 tc*TXS©^ooxS^*T»r®0 
T&S. 

[021] 020 tc^-rxg©^cox8*^-r»rE0 

T£>£o 

[022] 021 \Z7FTf X8©«©XS£^-f »r®0 
Tfc&o 
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[023] *ftwe>mmmm#-<oimj}ttk<Dm<Dm\z 

[0 2 4] 0 2 3tC^-r¥H0COVI-VI^tC*5tt?>»r 
B0T&-5. 

[0 25] 0 2 3 Rtf 2 4 tC^TX^©^«X8$r* 

[026] 025 iZTn-T XSco^CDlS^^-r»fffl0 

[027] 026 ic^-rig<Dt£©:a§£^-r#rB0 

[0 2 8] *3en<offKHftii#£«ritr%WR0!>. ii 



1 7 
1 8 

1 9 

2 0 
2 1 
2 2 
40. 
4 1 
4 2. 
4 3 
4 4 
4 6 



***** 



5 0. 70, 90. 100 
5 2, 7 3, 9 3 »§l 

tell 



47. 62, 78. 97 MmmW 

48. 63. 82. 99 W mffimfc 
5 1 & DASSM 

5 4. 7 7. 1 0 7 X-y^tfy h 
5 6 

5 7 ? DAlg 

5 8 m&m 

5 9 

6 0 JiyXE—X 

6 1 ^g&SM 

7 2. 9 2. 1 0 2 *i3n? — y 

7 4 mt±m 

75. 94. 106 &mm 

79 ^t7h 

8 0 **JBa5 

8 1 

9 5 vrmsmmmomm 

9 6 *«<Z>SgB 

9 8 ?nAl 

1 0 5 m-sm 

[#«e«IE2] 

0E 

[*KESt*«B*] £0 
[ffiiETjfe] SEE 




[02] 



[03] 




[04] 



[05] 



[06] 





[08] 




[010] 
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[07] [H9] [min 




[020] [121] 
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[B2 7] 



10- 



21_ vS \\\vxvov\Vv\\\v 




(SDlnt.Cl. 7 

G0 1R 1/073 



F^-A(##) 2G0U AA03 AA10 AA16 AA21 AB06 
AF07 

4K029 AA06 BA06 BA07 BA09 BA12 
BA21 BA25 BA41 BA43 BA52 
BB10 BC00 BD03 CA01 CA05 
GA05 HA07 

4K044 AA11 BA02 BA06 BA08 BA14 
BA18 BB01 BB10 BB17 BC05 
BC07 CA13 CA14 CA48 CA62 
CA64 CA67 



[El 2 8] 
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